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THE OCCURRENCE of two or more endocrine diseases in the
same patient has been noted since the 19th century.1 Nu-
merous workers have described an association of multiple
autoimmune diseases of the endocrine organs, including the
adrenal glands, endocrine pancreas, thyroid, parathyroid,
and ovaries. These endocrine disorders are frequently asso-
ciated with other disorders of tissue-specific autoimmunity,
such as pernicious anemia, vitiligo, and alopecia.

These polyglandular autoimmunity (PGA) syndromes
have been classified into two major types, based on familial
clustering.2'3 Type I manifests at least two features from the
triad of Addison's disease, hypoparathyroidism, and chronic
mucocutaneous candidiasis. Type II is present in patients
who have Addison's disease with autoimmune thyroid dis-
ease or insulin-dependent diabetes mellitus, or both, but who
do not have hypoparathyroidism or candidiasis. Associated
immune disorders other than hypoparathyroidism and candi-
diasis may also be present with either type.

We report here the case of a patient who had the added
feature of alopecia universalis as a manifestation ofher type I
polyglandular autoimmunity syndrome. Although alopecia
areata is frequent in patients with the type I form,2 alopecia
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ABBREVIATIONS USED IN TEXT
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FSH = follicle-stimulating hormone
HLA = human leukocyte antigen
LH = luteinizing hormone
PGA = polyglandular autoimmunity
PTH = parathyroid hormone

universalis is rare. Alopecia universalis was one of the most
striking features in our patient, contributing greatly to her
morbidity by exacerbating her emotional instability.

Report of a Case
The patient initially presented to Detroit Children's Hos-

pital in 1962 at age 3 with a history of generalized seizures
for one month and a chronic fungal infection of the nails.
Laboratory studies at that time showed a serum calcium level
of 4.4 mg per dl and a phosphorus of 13.5 mg per dl. A
diagnosis of primary hypoparathyroidism was made on the
basis of a pronounced phosphaturic response to the intrave-
nous administration of parathyroid hormone and a return to
normal of calcium and phosphorus levels after giving the
hormone. An adrenocorticotropic hormone (ACTH) stimu-
lation test (cosyntropin test) reportedly showed an appro-
priate rise in the urinary cortisol level. Therapy was initiated
with elemental calcium and vitamin D.

She did well initially except for the progressive develop-
ment of alopecia areata beginning at age 5. This had pro-
gressed to alopecia universalis by age 8, and she always wore
a wig after that time. According to her parents, emotional
instability of increasing severity first became manifest at the
time she began wearing the hairpiece. The diagnosis ofhypo-
parathyroidism was confirmed at Grace Hospital in Detroit in
1979 when she was 20. At that time a C-terminal parathyroid
hormone (PTH) level was less than 150 pg per dl (normal
197 to 315), with a simultaneous serum calcium level of 6.4
mg per dl (normal 8.8 to 10.0) and an ionized calcium of
2.56 mg per dl (normal 3.7 to 4.5). An 8 AM plasma cortisol
level was 10 ,gg per dl, a 4 PM cortisol level 8.7 .tg per dl,
thyroxine 9.8 mg per dl, triiodothyronine resin uptake 40%,
follicle-stimulating hormone (FSH) 12 mIU per ml, and lu-
teinizing hormone (LH) 66 mIU per ml. Calcium supple-
mentation and vitamin D therapy were continued.

At age 23, she presented to a North Carolina hospital with
nausea, vomiting, weakness, dizziness, salt craving, in-
creasing skin pigmentation, and an 18-kg (40-lb) weight loss
over three months. Her blood pressure was 80/40 mm of
mercury. Her serum calcium level was 6.5 mg per dl; an 8 AM
cortisol level was undetectable. An intravenous ACTH stim-
ulation test elicited values of less than 1 ,ug per dl at baseline,
30 minutes, and 60 minutes. Her baseline ACTH level was
more than 250 pg per ml (normal 20 to 100). A computed
tomographic scan of the head revealed bilateral basal ganglia
calcification, consistent with hypoparathyroidism. A reg-
imen ofcalcium carbonate; calcitriol, 0.5 ,ug daily; and corti-
sone acetate, 37.5 mg daily in divided doses, was started.

She was first admitted to Wayne County General Hospital
in Detroit in December 1981 because of profound somno-
lence and weakness. According to her boyfriend, she had
been extremely sporadic in taking her medications. She had
also been experiencing considerable emotional stress related
to her alopecia universalis and had noted intermittent amen-
orrhea and irregular menstrual cycles for more than two
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TABLE 1.-Manifestations of the Polyglandular Autoimmunity Syndrome Type / in a Female Patient
and Her Brothers

Feature of Syndrome Index Patient Born 1958 1st Brother Born 1961 2nd Brother Born 1970

Hypoparathyroidism ............ Onset age 31/2 yr Onset age 8 yr Onset age 4½/2 yr
Addison's disease ............. Onset age 23 yr Onset age 16 yr Onset age 11 yr
Mucocutaneous candidiasis ....... Yes Yes Yes
Vitiligo ............... Yes No Yes
Alopecia ............... Universalis Areata No

years. Her blood pressure while supine was 88/56 mm of
mercury with a pulse of 102 per minute, and while sitting
76/54 mm of mercury with a pulse of 120 per minute. Her
temperature was 36°C (97°F). Abnormal physical findings
were limited to skin hyperpigmentation, onychomycosis of
the fingernails, cheilosis, oral mucosal candidiasis, and alo-
pecia universalis. The family history revealed that two living
brothers also manifested the type I syndrome, as shown in
Table 1. Two sisters, aged 29 and 23, had no history of
endocrinopathy; her mother, aged 47, and her father, aged
48, were also said to be free of any endocrine pathologic
disorder.

A laboratory evaluation elicited the following values: so-

dium 129, potassium 4.6, and carbon dioxide 18 mEq per

liter; creatinine 1.2, glucose 27, calcium 8.0, and phos-
phorus 5.9 mg per dl; PTH 0.8 pg per ml (normal 1.97 to
3.15); cortisol 2.5 itg per dl; immunoglobulin A 128 mg per

dl (normal 75 to 312); normal thyroid function values; FSH 8
and LH 10 mIU per ml.

After initial therapy with intravenous hydrocortisone, she
was placed on a maintenance regimen of hydrocortisone, 30
mg a day in divided doses; calcium carbonate; dihydrotachy-
sterol (Hytakerol), 0.25 ,ug three times a day; and ketocona-
zole, 200 mg a day. Although we did not look for organ-spe-

cific antibodies, we presumed that the Addison's disease and
hypoparathyroidism were on an autoimmune basis.

The patient was lost to follow-up until March 1983, when
she presented with seizures and a blood glucose level of 30
mg per dl. She again admitted to noncompliance with her
medications, as well as depression related to her alopecia.
She had similar admissions in May, September, and October
1983. On each occasion noncompliance led to hypoglycemia,
hypocalcemia, seizures, and hypotension.

In mid-December 1983, the patient was unexpectedly
found dead in a friend's apartment. Once again the history of
noncompliance was obtained. Vitreous fluid chemistry tests
done 30 hours postmortem revealed a potassium level of 10.1

mEq per liter, a calcium of6.0mg per dl, and a blood cortisol
level ofonly 0.2 jtg per dl. Vitreous fluid chemistry levels are
thought to correlate closely with blood levels at the time of
death.

On postmortem examination there was an enlarged pitu-
itary gland with hypertrophy of the basophilic and chromo-
phobic cells. The parathyroid glands could not be identified,
while the adrenal glands showed substantial atrophy and total
replacement of the cortex by fibrous tissue. On microscopic
examination there were scattered chronic inflammatory
cells, primarily lymphocytes, within the dense cortical
stroma (Figure 1). The adrenal medulla consisted of normal
cells without atrophy or hypertrophy. The ovaries contained
few developing follicles and only rare scattered oogonia.
Chronic inflammatory infiltrate consisting of lymphocytes
and plasma cells was found throughout the ovarian cortex,

and no corpora albicantia were seen. Neither the thyroid nor
the pancreatic islets showed any abnormalities.

Discussion
Sporadic cases of associated endocrinopathies and der-

matologic disorders have been reported over the years.
Thorpe and Handley reported in 1929 an association be-
tween hypoparathyroidism and chronic mycelial stomatitis.4
Talbot and co-workers were the first to describe (in 1943) the
association between Addison's disease, mucocutaneous can-
didiasis, and superimposed hypoparathyroidism.5 In 1954
Papadatos and Klein reported the additional association of
alopecia areata in patients with Addison's disease and hypo-
parathyroidism.6 The full triad of familial juvenile hypoad-
renocorticism, hypoparathyroidism, and superficial monili-
asis was again reported by Whitaker and associates in 1956.'
They suggested that the superficial moniliasis was the result
of dystrophic lesions of the mucosa, skin, and nails due to
hypoparathyroidism. Our patient apparently is the first to
have alopecia universalis as a feature of the polyglandular
autoimmunity syndrome type I.

Sutphin and colleagues in 1943 were the first to suggest a
hereditary component to the PGA syndrome.8 The first ge-
netic study, however, was not reported until 1968, when
Spinner and co-workers concluded that PGA type I is inher-
ited as an autosomal recessive trait. They noted that the age
of onset is young and that male and female patients are af-
fected in equal numbers.9 Because the aggregation within
siblings involves both sexes, Eisenbarth and associates have
suggested an autosomal recessive inheritance. 10 The type I
syndrome is not human leukocyte antigen (HLA)-associated

'4

Figure 1.Adrenal gland shows normal medullary tissue (left side)
and dense cortical stromal replacement of the cortex (right side).

Viable cortical cells were not identified. Scattered lymphocytic cells

are present within the fibrous tissue replacing the cortex (original

magnification x 300).

THE WESTERN JOURNAL OF MEDICINE o SEPTEMBER 1988 - 149 o 3 339



340 CASEREPORTS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--...-

at a population level, 1' nor does it correlate withHLA inheri-
tance in involved families."2 This is in contrast to the type II
PGA syndrome, which appears to be linked to the HLA
system and especially to the inheritance of the HLA-B8
(Dw3) haplotype.

An autoimmune basis for the polyglandular syndromes
was first suggested by Williams and Wood in 1957.'1
Wuepper and Fudenberg have also presented evidence of
faulty immunologic responsiveness. 14 They found organ-
specific antibodies in a patient with mucocutaneous monili-
asis and multisystem endocrine diseases, and they identified
similar antibodies in 17 members of the patient's family.
Castells and co-workers have also shown defective delayed
hypersensitivity in three siblings with mucocutaneous candi-
diasis, decreased adrenal reserve, and hypoparathyroidism. '5

Recent reports suggest that patients with the type I PGA
syndrome have an underlying defect in cell-mediated, thy-
mus-derived (T-lymphocyte) immunity.'6"7 Arulanatham
and colleagues reported that suppressor T-lymphocyte func-
tions are defective in such patients.'8 Delayed hypersensi-
tivity by skin testing is commonly defective in those with
chronic mucocutaneous candidiasis. The frequent observa-
tion of IgA deficiency in type I PGA is also in keeping with an
abnormality in thymic function. Attempts at thymus trans-
plantation have led to some clinical improvement,'9,20 and
the use of a transfer factor coupled with amphotericin B has
afforded considerable improvement in some patients with
chronic mucocutaneous candidiasis.2' These findings in-
criminate the thymus as the defective organ in the type I PGA
syndrome.

The type I PGA syndrome is characteristically recog-
nized clinically in early childhood. Chronic mucocutaneous
candidiasis often occurs first with accompanying hypopara-
thyroidism, followed later by adrenal insufficiency.2 Decades
may elapse in between the diagnosis of one disease and the
onset of another. The peak age of onset of Addison's disease,
however, is before 10 years. Within a given kinship, some
persons may express only one or two of the three manifesta-
tions of the type I syndrome.2 In the family presented here,
the age at which Addison's disease began ranged between 11
and 23 years (mean, 16.7 years) and for hypoparathyroidism
between 3½/2and 8 years (mean, 5.3 years).

In addition to her classic type I triad, our patient also had
intermittent amenorrhea and oligomenorrhea. Her ovarian
findings at autopsy were consistent with the recent report by
Gloor and Hurlimann22 and the previous study by Irvine and
Barnes' in which more than 25% of patients with idiopathic
Addison's disease had premature gonadal failure with in-
creased levels of gonadotropins.

Our patient suffered from severe psychiatric disturbances
that contributed significantly to noncompliance with her
medication regimen. Her psychiatric disturbances were
probably multifactorial. One factor was a low self-esteem
and an extremely poor body image related to her alopecia
universalis. A second factor, however, may have been hypo-
parathyroidism. Denko and Kaelbling report that the mental
disturbances associated with hypoparathyroidism may in-
clude intellectual impairment, organic brain syndrome,
functional psychosis, pseudoneuroses (hysteric, hypochon-
driacal), and nonspecific symptoms such as depression and
nervousness.23 A third etiologic factor could have been her
Addison's disease. The mental disorders associated with Ad-
dison's disease include apathy, somnolence, insomnia, trou-

blesome dreams, and dulling of the intellect.24 Indeed,
Thomas Addison himself noted that as Addison's disease
progresses, the mind frequently wanders. His first patient, a
man, had a childish demeanor and spoke with an "intolerable
whine."25

The immediate cause of death in our patient was clearly
noncompliance with her medical regimen. Fraser and Clark
have managed a similar patient with Addison's disease and
autoimmune hypothyroidism with nurse-supervised therapy,
using a regimen of oral thyroxine weekly, intramuscular
methylprednisolone weekly, and intramuscular deoxycorti-
sone pivalate monthly.26 Such an approach might have pro-
longed our patient's survival.

Our patient's disease was aggravated and her death par-
tially related to the emotional stress of her alopecia univer-
salis. Alopecia of this severity is never a trivial disorder. In
addition to its cosmetic significance, alopecia universalis has
the potential to create or to exacerbate psychiatric disease.
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This paper was read in part before the Adult Clinical Working
Group, American Society for Bone and Mineral Research An-
nual Meeting, Anaheim, California, June 22, 1986.

HYPERPROLACTINEMIA IS OFTEN due to a prolactin-secreting
pituitary adenoma or to idiopathic hypersecretion of pro-

lactin. Since 1971 when prolactin was distinguished from
growth hormone, hyperprolactinemia has been found to be a

common condition. It is seen in 15% to 30% -3 of cases of
amenorrhea and 60% to 70% of all tumors previously
thought to be functionless.4

Initially the clinical effects of hyperprolactinemia were

believed to be mainly galactorrhea, infertility, and amenor-

rhea. More recently, hyperprolactinemic patients have shown
decreased bone mineral content by single-photon measure-

ment of radial bone mineral, by computed tomographic mea-
surement of vertebral bone mineral, and by dual-photon
measurements of the vertebral bone mineral.2 3'5'6 Osteo-
penia has also occurred in men with hyperprolactinemia. 7.8

Increased radial bone mineral content in hyperprolactinemic
women on therapy with bromocriptine was recently report-
ed.9 Increased spinal bone mineral content by quantitative
computed tomography also has been reported by Schlechte
and co-workers. 10

We report the case of a 48-year-old woman with persis-
tent hyperprolactinemia and idiopathic hypercalciuria con-

current with severe radial and lumbar spine osteopenia who
had reversal of the spinal osteopenia by long-term bromo-
criptine therapy. The reversal was documented by serial
dual-photon absorptiometry.

(Lindberg JS, Kolb FO, Blau RA, et al: Reversal of severe osteopenia in a
patient with hyperprolactinemia treated with bromocriptine. West J Med
1988 Sep; 149:341-343)
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Report of a Case
A 45-year-old nulliparous woman presented with a 14-

year history of amenorrhea and galactorrhea that began after
a miscarriage. At age 36, sellar tomography and a pneumo-
encephalogram were normal. A year later, an elevated pro-
lactin level of330 ng per ml (normal less than 23) was found,
and repeat sellar tomography showed anterior, inferior, and
posteroinferior sellar erosion. Amenorrhea, galactorrhea,
fatigue, and mild obesity persisted, but she had no vision
complaints, and the findings of a general physical examina-
tion were normal. Osteoporosis and scoliosis were noted on a
chest roentgenogram. She underwent transsphenoidal explo-
ration of the pituitary gland. No evidence of adenoma was
found at operation, and a biopsy revealed normal pituitary
tissue. The patient was treated briefly with a regimen of
bromocriptine mesylate after her operation.

She was not seen again until November 1984 when, at age
45, she reported persistent fatigue, galactorrhea, amenor-
rhea, and back pain. Multiple rib fractures and a compres-
sion fracture of the seventh thoracic vertebra were seen on
plain films of her chest. These had occurred in spite of her
intermittent use-missing five to ten days of medication
every six months-of0.625 mg ofconjugated estrogens daily
with cyclic doses of 10 mg of progesterone, which caused
withdrawal bleeding, plus 1 gram of calcium carbonate per
day over several years. She had a history of hypothyroidism
treated with the administration of 0.15 mg of liotrix (Thy-
rolar-2) daily. Her family history was remarkable only for
nephrolithiasis in a cousin.

The patient weighed 74 kg (178 lb), was 158 cm (62 1/4in)
tall, and had an arm span of 165 cm (65 in). Galactorrhea was
inducible with breast manipulation. Visual fields were
normal. Serum electrolytes and hemogram values were
normal. A serum calcium level was 10 mg per dl and phos-
phate was 3 mg per dl, both values being within the normal
range. A prolactin level was 495 ng per ml (normal 2 to 20).
An intact parathyroid hormone level was 19 pg per ml, and
the 25-hydroxyvitamin D level was 38 ng per ml, both being
within normal limits. The urine calcium content was 332 mg
per 24 hours (normal 50 to 250), and creatinine, uric acid,
and 24-hour urine phosphate levels were normal.

Postsurgical sellar changes were seen on a computed
tomographic scan of the head and neck, but the pituitary
gland was considered to be normal and without evidence of
adenoma. The patient's radial bone density in the "cortical
area" at the junction of the distal and middle thirds was 0.65
grams per cm, 3.37 standard deviations (SD) below the mean
for women aged 40 to 49 years."I Her spinal bone mineral
measurement of the second through the fourth lumbar verte-
brae was 0.77 grams per cm2, 3.67 SD below the mean for
women aged 40 to 49 years (see Table 1). 12

In January 1984, bromocriptine mesylate, 5 mg a day, and
50 mg oftriamterene and 25 mg ofhydrochlorothiazide were
added to her long-term cyclic therapy with conjugated estro-
gens and medroxyprogesterone acetate plus calcium car-
bonate. The patient had regular withdrawal menstruation.
Her prolactin level decreased from 400 ng per ml to 83 ng per
ml on a regimen of 7.5 mg of bromocriptine mesylate per
day. After increasing the dose to 10 mg a day, her prolactin
level was reduced to 37 ng per ml. A repeat spine mineral
assessment by dual-photon absorptiometry showed an in-
creased density of 29%, going from 0.770 grams per cm2 in
December 1983 to 0.997 grams per cm2 12 months later
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